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AM RECEIVING CIRCUrr 
CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims the benefit of priority to International Patent Application 
PCT/JP2005/002898, filed February, 23, 2005, of which full contents are incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 
[0002] Technical Field 

[0003] The present invention relates to an AM receiving circuit that compensates sound 
quality of an audio signal depending on electric field intensity of a broadcast-wave signal. 

[0004] Description of the Related Art 

[0005] An AM (zimplitude modulation) mode is a method of trzinsmitting desired 
broadcast-wave signds (modulated signds) overlapped with zimplitude of a frequency 
(carrier) that can be emitted from a broadcast station £ind is mziinly used in middle- wave radio 
(526.5 to 1606.5 kHz). Since the electric wave in the frequency band for the middle-wave 
broadcast is propagated not only as surface wave but also as space wave that is reflected, 
especially at night, by the ionized layer (E layer) near 100 km above the ground, a wide 
service area can be ensured £ind a stable service can be supplied to mobile objects such as 
automobiles. 
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[0006] An AM receiving circuits receiving AM signals generally uses a superheterodjoie 
detection mode. The superheterodyne detection mode is a mode of combining a signal from a 
broadcast station with a signal from an oscillation (local oscillation) circuit built into a 
receiving apparatus to detect and convert this beat into an intermediate frequency for 
amplification and demodulation and is characterized in that high amplification gain can be 
easily acquired and that cross taik can be easily prevented. Although the receiving circuit 
receiving AM signals must include a bzind-pass filter that dlows passage of a frequency of a 
desired broadcast wave, it is very difficult to continuously chzinge a center frequency without 
changing band property of a filter, the superheterodyne detection mode employs a method of 
changing a local oscillation frequency and allowing passage of only an intermediate 
frequency converted to a certdn frequency. 

[0007] However, in the AM receiving circuit, the AM detection level may fluctuate 
depending on electric field intensity of broadcast wave signals received by an antenna and 
cross talk may be easily generated as a result. 

[0008] Therefore, a method is proposed to constrdn the generation of cross talk by 
providing an AGC circuit for setting gdns in a front end unit that processes a received RF 
(Radio Frequency) signal and an IF unit that processes an IF (Intermediate Frequency) signal 
and by changing the gains with the operation of the AGC circuit depending on the electric 
field intensity of the broadcast wave signals (see, e.g., patent document 1). This can 
constrain output fluctuations of the audio signal associated with fluctuations of the electric 
field intensity of the broadcast wave signals. 
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[0009] However, when the broadcast wave signal received by the Jintenna has the weak 
electric field intensity, the AGC circuit operates so as to increase the gains. In this case, with 
regard to the audio signal output as sound from a speaker of the AM receiver, a rate of noise 

generated by amplifiers, etc., is increased as the electric field intensity weakens in the 
broadcast wave signal received by the antenna. That is, the S/N ratio (Signal to Noise ratio) 
of the audio signal is deteriorated. 

[0010] Patent document 1: Japanese Patent Application Laid-Open Publication No. 1995- 
22975 

[0011] When a broadcast station desired to be received (desired station) has an interfering 
station with a frequency near the broadcast wave frequency of the desired station, if the 
desired station is selected by the AM receiver, the broadcast wave signd of the desired 
station is affected by the frequency of the interfering station. In this case, the AGC circuit 
operates so as to reduce the reception levels of signals from the desired station and the 
interfering station £ind performs adjustment to reduce the gdns of the front end unit and the 
IF unit. As a result, the desired station to be selected is suppressed by the effect of the 
interfering station. 

[0012] To prevent the suppression, the gain of the AGC circuit can be increased. 

However, if the gain of the AGC circuit is simply increased, it is problematic that the 
saturation SN of the audio signal is deteriorated due to the constraint of the dynamic range of 
the IF unit. 
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[0013] Therefore, the object of the present invention is to provide an AM receiving 
circuit which improves suppression characteristics. 

SUMMARY OF THE INVENTION 

[0014] In order to solve the above problem, the major aspect of the present invention 
provides an AM receiving circuit comprising an intermediate frequency amplifying unit that 
generates an intermediate frequency signal from a broadcast wave signal received by an 
antenna to amplify and output the intermediate frequency signal; an AGC (Automatic Gain 
Control) unit that sets gain of the intermediate frequency amplifying unit depending on 
electric field intensity of the broadcast wave signal; and an AM detecting unit that detects the 
intermediate frequency signal output from the intermediate frequency amplifying unit, 
wherein the AM receiving circuit comprises a sound quality compensating unit including: a 
filter unit that extracts a predetermined frequency band of the audio signal; an amplifying unit 
that boosts or attenuates the audio signal in the predetermined frequency band extracted from 
the filter unit; and a controlling unit that controls filter characteristics of the filter unit and 
sets a boosting function or an attenuating function of the amplifying unit, depending on the 
electric field intensity of the broadcast wave signal. According to the present invention, an 
AM receiving circuit with improved suppression characteristics can be provided. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] For thorough understanding of the present invention and the advantages thereof, 
the following description should be referenced in conjunction with the accompanying 
drawings. 

[0016] FIG. 1 is a block diagrEim of an AM receiving circuit of the present invention. 

[0017] FIG. 2 is a characteristic diagram of relationships of intensities of an IF signal 
carrier intensity signal and a signal-meter signal with received broadcast wave electric field 
intensity. 

[0018] FIG. 3 is a block diagram of a configuration of a sound qudity compensating unit 
applied to the AM receiving circuit of the present invention. 

[0019] FIG. 4 is a characteristic diagram of characteristics of a low-pass filter (LPF) 
included in the sound compensating unit. 

[0020] FIG. 5 is a characteristic diagram of characteristics of a high-pass filter (HPF) 
included in the sound compensating unit. 

[0021] FIG. 6 is a characteristic diagram of characteristics of boosting and attenuating of 
an amplifying unit included in the sound compensating unit. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0022] From the contents of the description and the accompanying drawings, at least the 
following details will become apparent. 

[0023] ==Overall Configuration of AM Receiving Circuit== 

[0024] An overall configuration of an AM receiving circuit 10 of the present invention 
will be described with reference to FIG. 1 and FIG. 2. FIG. 1 is a block diagram of an AM 

receiving circuit of the present invention. FIG. 2 is a characteristic diagram of relationships 
of intensities of an IF signal carrier intensity signal and a signal-meter signal with received 
broadcast wave electric field intensity. 

[0025] A broadcast wave signal is received by an antenna 12 and input to an FE (front 
end) unit 14. The FE unit 14 synchronously selects £ind outputs the broadcast wave (RF) 
signd. The FE unit 14 may include RF zimplifier for simplifying the RF signd. 

[0026] An IF unit 16 has a function of converting a carrier frequency, includes a local 
oscillator that outputs a signal with a predetermined frequency (typically, 450 kHz) different 

from a desired broadcast wave frequency and a mixer that mixes the broadcast wave signal 
and the local oscillation signal, and converts the received carrier of the broadcast wave signal 
into a predetermined intermediate frequency (typically, 450 kHz). The intermediate 
frequency is extracted by a band-pass filter (BPF) using the intermediate frequency as a 
center frequency to form an IF signal, which is an amplitude modulation signal having the 
same information as the broadcast wave signal, and the IF signal is amplified by an amplifier 
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and output. Although the IF unit 16 has a one-stage configuration that generates an IF signal 
using a carrier of 450 KHz, the IF unit 16 may have a two-stage configuration including a 
first IF stage that up-converts to 10.7 MHz and a second IF stage that down-converts a first IF 
signal acquired from the first IF stage into 450 kHz. Since 10.7 MHz of the IF signal is a 
frequency used in an FM receiving circuit, the circuit after the IF unit can be shared by 
receivers receiving AM broadcast wave signals and FM broadcast wave signals in this 
configuration. 

[0027] The input signd intensity to the IF unit 16 is proportion^ to the intensity of the 
broadcast wave signd received by the zintenna 12, i.e., the electric field intensity of the 
broadcast wave signal, and if the electric field intensity is changed in accordance with 
receiving locations and receiving stations, the output signal level is fluctuated and the level of 
the output audio signd is also fluctuated. Therefore, an IF-AGC circuit 18 (AGC unit: 
automatic gdn control circuit) is included to mdntEiin the output signd level of the IF unit 16 
constEint. The IF-AGC circuit 18 receives a portion of the output of the intermediate 
frequency signal output from the IF unit 16, forms a direct-current voltage (AGC voltage: 
signal-meter signal) proportional to amplitude with a diode, and controls the gain of the 
amplifier of the IF unit 16 based on the signd-meter signd. That is, the IF-AGC circuit 18 
increases the gain of the zimplifier of the IF unit 16 when the electric field intensity of the 
received broadcast wave signd is weak and reduces the gain of the amplifier of the IF unit 16 
when the electric field intensity of the received broadcast wave signal is intense such that the 
fluctuations of the electric field intensity of the received broadcast wave signal do not appear 
as the fluctuations of the level of the audio signal. 
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[0028] In the IF unit with a two-stage configuration, the signal-meter signal may be 
formed from the output of the first IF stage or the output of the second IF stage. In the 
receiving circuit with a DSP (digital signd processor) configuration that digitalizes and 
modulates IF signals, the signd-meter signd may be cdculated £ind formed from a digital IF 
signal. 

[0029] The output signal of the IF unit 16 is input to the AM detecting unit 20. The AM 
detecting unit 20 removes a carrier component of the intermediate frequency signal output 
from the IF unit 16 to acquire an audio signal that is an original modulated signal. 

[0030] The audio signal output from the AM detecting unit 20 is input to a sound quality 
compensating unit 22. The sound qudity compensating unit 22 chzinges the frequency 
characteristics of the sound signd to compensate the sound qudity. It is desirable that such 
sound quality compensation is performed depending on the electric field intensity of the 
received broadcast wave signal. For exEimple, dthough the sound quality compensation is 
not needed when the electric field intensity of the received broadcast wave signal is 
sufficiently intense, if the electric field intensity of the received broadcast wave signal is 
weak, the gdn of the amplifying circuit in the IF unit 16 is increased by the IF-AGC circuit 
18, a rate of noise is increased relative to the audio signal in a wide band generated by the 
amplifying circuit. In such a case, the rate of noise to the audio signal may be reduced to 
constrain auditory unpleasantness by attenuating bands that are away from the center 
frequency of the audio signal; the overall output level may be increased such that the audio 
signal is easily heard; and the above methods may be combined. Such compensation may be 
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switched depending on the electric field intensity of the received broadcast wave signal or the 
degree of the compensation may be changed proportional to the electric field intensity of the 
received broadcast wave signal. The sound quality compensating unit 22 may be constituted 

by an analogue circuit or may be constituted by a DSP (digital signal processor) that performs 
the process with digital signals. Details of the sound quality compensating unit 22 will be 
described later. 

[0031] The audio signal output from the sound quality compensating unit 22 is sent to 
and amplified by an simplifying circuit (not shown) on a subsequent stage £ind is output from 
a speaker, etc., on a further subsequent stage (not shown). 

[0032] In the embodiment, the electric field intensity of the received broadcast wave 
signal is detected based on the carrier intensity of the IF signal, and if the electric field 
intensity of the received broadcast wave signal is weak, the sound quality compensating unit 
22 compensates the sound quality depending on the IF signal carrier intensity. The IF signal 
carrier intensity is acquired as a signal formed by extracting the carrier frequency component 
of the IF signal output from the IF unit 16 with a BPF 34 (intermediate frequency filter) and 
by converting the carrier of the IF signal into a direct-current voltage signal (IF signal carrier 
intensity signal) with an integrator 36. Therefore, since the intensity of the carrier frequency 
component of the IF signal is detected in this method, if the electric field intensity of the 
received broadcast wave signal is weak, the electric field information can be obtained which 
reflects the electric field intensity. When only the carrier frequency component is selected 
more acutely, the BPF 34 can remove the effect of noise of other frequencies more 
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thoroughly. Since an IF signal intensity detecting unit 30 is only needed to allow passage of 
the IF carrier frequency component, it is desirable to use a BPF with a bandwidth narrower 
than an IF signal ceramic filter for audio signals. If the IF signal is digitalized, it is preferable 
to perform the BPF process for a narrower bandwidth using a digital signal process. 

[0033] FIG. 2 shows the intensities of the IF signd carrier intensity signd £ind the signd- 
meter signal relative to the electric field intensity of the received broadcast wave signal. 
When the electric field intensity of the received broadcast wave signal is El or less (smaller 
than a predetermined vzilue), the IF-AGC circuit 18 does not function because of the 
limitation of the simplification rate of the zimplifier, the signd-meter signd is not output, and 
the IF signd carrier intensity signd is output correspondingly to this electric field intensity. 

[0034] Therefore, when the electric field intensity of the received broadcast wave signal 
is El or less, the IE signal carrier intensity is information reflecting the electric field intensity 
at this point. The output of the signal-meter signal is started at the electric field intensity of 
about 10 to 15 dB|j,V (El), which varies depending on circuit configurations, etc., of the EE 
unit and the IF unit of the receiving circuit. 

[0035] According to the embodiment, even in the weak electric field intensity (El or less) 
that does not generate the output of the signd-meter signd, the accurate electric field 

intensity information of the broadcast wave signal can be acquired on the basis of the IF 
signal carrier intensity, and the sound quality can be compensated appropriately depending on 
the electric field intensity. 
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[0036] This detection configuration of the electric field intensity information of the 
broadcast wage signal is especially useful in the AM receiving circuit as compared to the FM 
receiving circuit. In the FM receiving circuit, the czirrier intensity of 450 kHz, i.e., the IF 
signal frequency is maintained substantially constant by a limiter amplifying circuit 
regardless of the electric field intensity. However, in the AM receiving circuit, if the electric 
field intensity of the received broadcast wave signd is weak, the IF signd wave reflects the 
electric field intensity of the received broadcast wave signd. 

[0037] If the received broadcast wave electric field intensity shown by the horizontal axis 
of FIG. 2, i.e., the electric field intensity of the received broadcast wave signal is El or more, 
it is preferable that the sound quality compensating unit 22 performs the sound compensation 
based on the signal-meter signal. If the electric field intensity of the received broadcast wave 
signal is El or more, the carrier intensity of the IF signal output from the IF unit 16 becomes 
constant due to the IF-AGC circuit 18, and the intensity of the carrier frequency component 
of the IF signal is not the information of the electric field intensity of the received broadcast 
wave signal. In this case, the signal-meter signal is the information reflecting the electric 
field intensity of the received broadcast wave signal, and the sound quality compensating unit 
22 can perform the sound quality compensation based on the signal-meter signal to perform 
the sound quality compensation appropriate for the received broadcast wave electric field 
intensity. 

[0038] The sound quEility compensating unit 22 can perform the sound quality 
compensation based on the IF signal carrier intensity if the electric field intensity of the 
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received broadcast wave signal is weak and based on the signal-meter signal if the electric 
field intensity of the received broadcast wave signal is intense by adding the both signals. 
Since the signal-meter signal is not output if the electric field intensity of the received 
broadcast wave signal is weak (El or less) and the IF signal carrier intensity is constant if the 
electric field intensity of the received broadcast wave signal is intense (El or more) as shown 
in FIG. 2, the added signal of the both signals reflects the electric field intensity of the 
received broadcast wave signal whether the electric field intensity of the received broadcast 
wave signal is weak (El or less) of intense (El or more). The both signals may not be added 
and may be switched if the IF signal carrier intensity is predetermined intensity (e.g., intensity 
corresponding to the electric field intensity El) or if the signal- meter signal intensity is 
predetermined intensity (e.g., intensity corresponding to the electric field intensity El). 

[0039] The AM receiving circuit 10 may include an RF-AGC circuit (not shown) to 
control an simplification rate of £in RF zimplifier included in the EE unit 14 corresponding to 
the output signal intensity of the FE unit 14. In this case. The RF-AGC circuit outputs an 

RF-AGC control voltage (RF- signal-meter signal); this may be used instead of the signal- 
meter signal output by the IF-AGC circuit 18; or a signal acquired by selecting from, adding, 
or combining the both signals may be used as the signal-meter signal. 

[0040] ==Configuration of the Sound Quality Compensating Unit== 

[0041] Description will be made of a configuration and operation of the sound quality 
compensating unit applied to the AM receiving circuit of the present invention with reference 
to FIGS. 3, 4, 5, and 6. FIG. 3 is a block diagram of a configuration of the sound quality 
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compensating unit applied to the AM receiving circuit of the present invention. FIG. 4 is a 
characteristic diagram of characteristics of a low-pass filter (LPF) included in the sound 
compensating unit. FIG. 5 is a characteristic diagram of characteristics of a high-pass filter 
(HPF) included in the sound compensating unit. In FIGS. 4 and 5, the horizontal axis shows 
the electric field intensity (dB|j,V) of the received broadcast wave signal and the vertical axis 
shows the degree of effect of the filter. The degree of effect of the filter of FIG. 4 represents 
that the low-pass filter attenuates the higher frequency component as the degree changes from 
one to zero. The degree of effect of the filter of FIG. 5 represents that the high-pass filter 
attenuates the lower frequency component as the degree changes from one to zero. FIG. 6 is 
a characteristic diagram of characteristics of the amplifying unit included in the sound 
compensating unit. In FIG. 6, the horizontal axis shows the reception intensity (dB|j,V) of the 
received broadcast wave signal and the vertical axis shows the output level (dB) of the audio 
signal. FIG. 6 includes a characteristic line indicated by A, a characteristic line indicated by 
♦ , a characteristic line indicated by x, and a characteristic line indicated by □. The 
characteristic line indicated by A indicates that the amplifying unit boosts the input audio 
signd "with" the control in accordzince with the signd-meter signd. The characteristic line 
indicated by ♦ indicates that the input audio signal is boosted "without" the control in 
accordance with the signal-meter signal. The characteristic line indicated by x indicates that 
the amplifying unit attenuates the input silence signal (noise) "with" the control in accordance 
with the signal-meter signal. The characteristic line indicated by □ indicates that the input 
silence signal (noise) is attenuated "without" the control in accordance with the signal-meter 
signal. If the signal-meter signal is used to set the boosting function or attenuating function 
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of the amplifying unit, the carrier intensity signal of the IF signal is used at the electric field 
intensity El or less and the signal-meter signal is used at the electric field intensity El or 
more. 

[0042] The sound quality compensating unit 22 includes an LPF 42 (filter unit, low-pass 
filter), an HPF 44 (filter unit, high-pass filter), an simplifying unit 46, £ind a controlling unit 
48. 

[0043] When the broadcast wave received by the antenna 12 has lower electric field 
intensity, the IF-AGC circuit 18 sets a larger gain for the amplifying circuit included in the IF 
unit 16 and, therefore, a rate of noise to the audio signal is increased. In this case, by 
attenuating the higher frequency component of the audio signal, the S/N ratio of the audio 
signal can be improved to reduce the auditory feeling of noise. The LPF 42 is disposed for 
the purpose of reducing such auditory feeling of noise. As shown in FIG. 4, the degree of 
effect of the filter of LPF 42 (filter characteristics) is controlled depending on the control 
output of the controlling unit 48 described later. For example, when the electric field 
intensity of the received broadcast wave signal is within a range of about 20 to 45dB|j,V, the 
filter characteristics of the LPF 42 are characteristics that attenuate the higher frequency band 
of the audio signal as the electric field intensity weakens. 

[0044] If the higher frequency component of the audio signal passing through the LPF is 
attenuated relatively significantly, the auditory sound balance may be lost, resulting in 
muffled sound or low pitch sound that is too loud. The HPF 44 is disposed for the purpose of 
preventing such an auditory sound balance from being lost. As shown in FIG. 5, the degree 
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of effect of the filter of HPF 44 (filter characteristics) is controlled depending on the control 
output of the controlling unit 48 described later. For example, when the electric field 
intensity of the received broadcast wave signal is within a range of about 10 to 35dB(xV, the 
filter characteristics of the HPF 44 are characteristics that attenuate the lower frequency band 
of the audio signal as the electric field intensity weakens. 

[0045] Therefore, the audio signal passing through the LPF 42 and the HPF 44 becomes a 
signal whose higher and lower frequency bands that are away from the center frequency of 
the audio signd, are effectively attenuated depending on the electric field intensity of the 
received broadcast wave signd. In this embodiment, since the filter chziracteristics of the 
LPF 42 and the HPF 44 are changed when the electric field intensity of the received 
broadcast wave signal is in the range equal to or more than El, the filter characteristics of the 
LPF 42 £ind the HPF 44 are controlled depending on the intensity of the signal-meter signal 
output from the IF-AGC circuit 18. 

[0046] The amplifying unit 46 is set to either a boosting function that boosts the audio 
signal passing through the HPF 44 or an attenuating function that attenuates the audio signal. 
The boosting function or the attenuating function is set in the amplifying unit 46 by the 
controlling unit 48. 

[0047] If the desired broadcast station to be selected is suppressed by the effect of the 
interfering station, the gain of the amplifying circuit of the IF unit 16 is controlled by the IF- 
AGC circuit 18 to be reduced. In this case, the suppressed audio signal is directly output 
from the AM detecting unit 20. Therefore, the amplifying unit 46 is set to the boost function 
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with a predetermined amplification rate by inputting either the signal-meter signal output 
from the IF-AGC circuit 18 or the carrier signal intensity signal output from the integrator 36 
when the station is selected and suppressed. As a result, after the audio signal passes through 
the LPF 42 and the HPF 44 and the higher and lower frequency component are effectively 
attenuated, the audio signal is boosted as shown in FIG. 6. For example, when the desired 
broadcast station to be selected is suppressed and the electric field intensity is from 20 dB(xV 
to near 40 dB|4,V, if no sound quality compensation is performed for the audio signal output 
from the AM detector 20, the level of the audio signal is reduced and, therefore, the feeling of 
noise is deteriorated. In this embodiment, when the desired broadcast station is interfered 
and suppressed by another station, since the boosting is performed by the amplifying unit 46 
in the sound quality compensating unit 22 instead of simply increasing the gain of the 
amplifying circuit of the IF unit 16, the suppression characteristics can be improved to 
alleviate the feeling of noise, the feeling of muffled sound, and deterioration of audibility. 

[0048] On the other hzind, if the electric field intensity of the received broadcast wave 
signal is so weak that the audio signal component is buried in noise, the gain of the 
amplifying circuit of the IF unit 16 is controlled by the IF-AGC circuit 18 to be increased. In 
this case, the AM detecting unit 20 outputs the audio signd that is auditorily recognized only 
as noise. Therefore, the simplifying unit 46 is set to the attenuating function with a 
predetermined attenuation rate by inputting either the signal-meter signal output from the IF- 
AGC circuit 18 or the carrier signal intensity signal output from the integrator 36. As a 
result, after the audio signal passes through the LPF 42 and the HPF 44 and the higher and 
lower frequency component are effectively attenuated, the audio signal is attenuated as shown 
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in FIG. 6. For example, when the electric field intensity is at the level where the S/N ratio 
cannot be acquired (e.g., 20 dB|xV), if no sound quality compensation is performed for the 
audio signal output from the AM detector 20, the feeling of noise is deteriorated. According 
to this embodiment, when the received broadcast wave signal has the weak electric field and 
includes almost only noise, the signal is attenuated by the amplifying unit 46 in the sound 
quality compensating unit 22 regardless of the gain of the amplifying circuit of the IF unit 16, 
unpleasantness due to the noise can be alleviated. 

[0049] For exzimple, the signd-meter signd output from the IF-AGC circuit 18 and the 
carrier signd intensity signd output from the integrator 36 are added to supply a signal 
indicating the electric field intensity of the broadcast wave signal to the controlling unit 48. 
The control signal output from the controlling unit 48 depending on the electric field intensity 
of the broadcast wave signal is input to the LPF 42, the HPF 44, £ind the amplifying unit 46 in 
common, £ind c£in set the filter characteristics of the LPF 42 £ind the HPF 44 £ind the boosting 
function or the attenuating function of the simplifying unit 46 at the same time. 

[0050] In the receiving environment where the reception intensity of the received 
broadcast wave signal is always El or more, only the signal-meter signal may be input to the 
controlling unit 48. 

[0051] As described above, with regard to an AM receiving circuit including the FE unit 
14 and the IF unit 16 that generate the intermediate frequency signals from the broadcast 
wave signds received by the antenna 12 to amplify and output the intermediate frequency 
signals, the IF-AGC circuit 18 that sets the gain of the amplifying circuit in the IF unit 16 
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depending on the electric field intensity of the received broadcast wave signal, and the AM 
detecting unit 20 that detects the intermediate frequency signal output from the IF unit 16, the 
AM receiving circuit includes the sound quality compensating unit 22 including the filter 
units 42, 44 that extract a predetermined frequency band of the audio signal, the amplifying 
unit 46 that boosts or attenuates the audio signal in the predetermined frequency band 
extracted from the filter units 42, 44, and the controlling unit that controls the filter 
characteristics of the filter units 42, 44 and sets the boosting function or the attenuating 
function of the amplifying unit 48, depending on the electric field intensity of the broadcast 
wave signal. Therefore, the AM receiving circuit can improve the suppression characteristics 
and alleviate unpleasantness due to noise to compensate the sound quality effectively. 

[0052] Hereinbefore, the embodiments as exemplified and as preferred at present of the 
AM receiving circuit according to the present invention have been described specifically. 
The concept of the present invention, however, c£in be chzinged variously to be performed and 
applied, £ind the scope of cMms hereinzifter c£in include various modified versions aside from 
being limited by prior arts. 



